The effects of dietary field horsetail (Equisetum arvense L.) powder on lipid components were studied in rats fed a 20% casein diet with or without cholesterol (0.5% cholesterol and 0.15% sodium cholate) for 14 days. The ingestion of 0.4% or 4% Equisetum arvense L. powder did not influence food intake or growth. However, a cholesterol diet with Equisetum arvense L. at 4% caused dermatitis at the neck, head and back in about 20-65% of the rats. This dermatitis was reversed when the diet was changed to commercial pellets. There were no apparent effects on serum or liver lipids in the rats fed Equisetum arvense L. irrespective of dietary cholesterol. Serum IgE levels measured by enzyme-linked immunoassay revealed that the induction of IgE may not necessarily be involved in the dermatitis caused by the intake of Equisetum arvense L. These results suggest that the ingestion of large amounts of Equisetum arvense L. as cooking material is not recommended for those with a cholesterol-rich diet.
Tea is traditionally and widely consumed as a beverage in the Orient. Green tea leaves contain large amounts of polyphenols, such as catechins, and black tea leaves contain oxidized products of catechins, such as theaflavins and thearubigin. These catechins and oxidized catechin products exhibit antioxidative activity (1, 2) and have a plasma lipid lowering effect (3) (4) (5) (6) (7) . Equisetum arvense L. is used not only for decoction as tea but also in cooking materials. This plant has been included in several European and Japanese pharmacopoeias. However, the specific modes of action of this plant are not yet clear. By contrast, it was reported that Equisetum arvense L. and its basidium have caused fatalities in farm stock as contaiminants of hay (8) . Alkaloids (9) and antithiamine action (10, 11) are thought to be one of the factors for its toxicity. However, few studies have been published on the biological activity, such as lipid metabolism, of this plant in experimental animals.
In this study, we investigated the effects of the intake of Equisetum arvense L. on lipid content in the serum and liver of rats fed a cholesterol diet, and found Other measurements. Protein concentration of the liver homogenate was determined by biuret reaction (15) after precipitation by 10% trichloroacetic acid and delipidation by diethyl ether; cytosol protein was determined by the method of Lowry et al (16) . A statistical analysis was performed by analysis of variance (ANOVA) coupled with Duncan's multiple range test (17) , and significant differences in the mean were inspected at p<0.05. Tables 2 and 3 show the effects of Equisetum arvense L, on weight gain, food intake and tissue weight with or without a cholesterol diet, respectively. The ad dition of Equisetum arvense L. at 0.4% or 4% had no significant effect on weight gain, food intake, food efficiency or tissue weight, although the liver tended to enlarge in rats given a cholesterol diet as compared to those not given a cholesterol diet. The addition of 4% Equisetum arvense L. with or without a cholesterol diet increased the volume of feces.
RESULTS

Effect of growth parameter and tissue weight
Histological findings
On the 9-12th day after commencing the cholesterol diet with 4% Equisetum arvense L., four of six rats lost hair and dermatitis was observed on the neck, head, nose and back as shown in Fig. 1 . By light microscopy, dense infiltration of neutrophils and lymphocytes was observed in the dermis and subcutaneous tissue. At the center of the eruption, the dermis was ulcerated. The number of mast cells was moderately increased, but no granuloma was seen. Thus, nonspecific inflam matory lesion of the skin was diagnosed. At the end of the 2-week experimental period, the rat most seriously afflicted with dermatitis was excluded from the serum and hepatic analyses and its experimental diet (20OCS+4E) changed to commercial pellets. The dermatitis of this rat gradually alleviated over the next two weeks, and the animal had completely recovered by the sixth week (data not shown).
Glycogen, protein and lipids Table 4 shows the effects of dietary Equisetum arvense L. without the addition of cholesterol on the content of hepatic glycogen and protein, and serum, hepatic and excreted lipids. There were no significant differences in hepatic glycogen and Vol 43, No 5, 1997 Lipogenic enzyme activity Serum IgE level Figure 2 shows the serum IgE levels of rats fed Equisetum arvense L, on a cholesterol diet (Experiment 2). Although the enzyme-linked immunoassay was limited from 2 to 500ng/mL, the results obtained in this study were reproducible and reliable. Serum IgE levels in the four groups ranged from 3-20ng/mL with the exception of an increase in the IgE level of one rat with severe dermatitis. However, those of another two rats with mild dermatitis were not different from the other three groups. 
DISCUSSION
In this study, the dietary addition of Equisetum arvense L. with or without a cholesterol diet did not significantly improve the level of serum and hepatic lipid components and lipogenic enzymes. The only significant effect of Equisetum arvense L, was the increased mass of excreted feces although the level of excreted lipids in the total feces was not significantly different. The increased mass of feces seemed to be due to the dietary fiber in Equisetum arvense L. Though each lipid component in the feces was not determined in this study, chlorophyll or its derivative was detected in the fecal lipids of rats fed 4% Equisetum arvense L., as determined by thin-layer chromatography (data not shown).
However, when rats were fed a cholesterol diet containing 4% Equisetum arvense L., about 65% developed dermatitis, and this dermatitis was not accompanied with any loss of body weight or food intake. This was reversed when Equisetum arvense L. was excluded from the diet. We conducted two additional experiments to confirm the occurrence of dermatitis caused by the inclusion of Equisetum arvense L. to a cholesterol diet for four weeks and six weeks, respectively. Six of 21 rats from the two experiments showed dermatitis on the neck and back; the incidence of dermatitis was about 20% and 30%, respectively (data not shown). The occurrence of dermatitis in rat seems to depend on differences in the susceptibility of individual animals.
There are several possible explanations for the dermatitis caused by the addi tion of Equisetum arvense L, to a cholesterol diet. First, an antigen in Equisetum arvense L. causes an abnormal immunologic response such as a food allergy. A typical form of such an allergy is IgE-mediated type I hypersensitivity reaction to 
